Immunocytochemical evidence for the presence of vasopressin in intermediate sized neurosecretory granules of solitary neurohypophyseal terminals in the homozygous Brattleboro rat.
A single base deletion (delta G) in the vasopressin gene is the cause of diabetes insipidus in the homozygous Brattleboro rat (di/di). The resulting frameshift leads to the expression of an aberrant vasopressin precursor which is unable to enter the secretory pathway, thereby preventing vasopressin biosynthesis. In a small number of solitary magnocellular hypothalamic neurons within the supraoptic and paraventricular nuclei, the reading frame is restored by a dinucleotide (delta GA) frameshift mutation, at two separate GAGAG motifs downstream of the original G-deletion. This results in two + 1 di-vasopressin precursors that are still partially mutated within the neurophysin region. The present study provides immunocytochemical evidence which demonstrates that, within magnocellular solitary neurons of the supraoptic and paraventricular nuclei of the di/di rat, the + 1 di-vasopressin precursors can enter the secretory pathway followed by their enzymatic processing into vasopressin during axonal transport to the neural lobe. However, the cellular characteristics of biosynthesis are different from those of wild-type rats. Immunoelectron microscopical localization of vasopressin gene products in the neural lobe of did/di rats revealed their presence in neurosecretory granules, the diameter of which is intermediate (116 nm) between those of the neurosecretory granules in the di/di (80-100 nm) and wild-type (160 nm) rats.